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The contents of the document ere technically accurate* 
and no sensitive items, detrimental ideas* or deliter ioua 
information are contained therein* Furthermore* the views 
expressed in the document are those of the author and do 
not necessarily reflect the views of the School of Systems 
and Logistics* the Air University* the United States Air 
Force* or the Department of Defense. 
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* i: cost of flaring l«*ai^ti<* Vmte&tm 

the aircraft itself is probably the poorest olass- 
devised gave birth W% heed for so** 
kind of ground trainer as a substitute for the 
aircraft [3:10J. ^Bad&wfSocil o 

Thus, the predecessor of the modem d ar aircraft flight 

ia&lat Jh * 1c "ilQffiurljgvH 

simulator was bom. Over the years the value of flight 

'*3 ■ >': snA 'Xk 'w fW i to leidb sgi 

simulators as a supplement to. actual flight training has 

aox issoxV ' ' r A#_ yx^T*- no 'ns^i&esssv &lhipeGrm$ ! ‘ ' 

been increasing (2:2-10). 

JVvr' < .%? 'Xjbsi 

Since World War U flight simulators have pro- 

miv ■ «&•>£#!& 

greased from single cockpit training devices to higaly 

'W© '-ip v.:rjtCoz\ 05# SSbSbo 

sophi^^ted and computerized trainers. The advance of 
technology has changed simulator usage from training crew 
memi^rs^W^JNaal , emergency, and instrument procedures &&& 
to treS&Sng devices Which art' characterized by a myriad 
of realistic flight maneuvers and in-fligit situations 


•*?* toil the list decaACythdugi, simulation has 
not been given a great deal’ of publicity Ifiod d^hmiBis^© 
This situation has been reversed, he voter, by increasing 
costs, decreasing defense budgets, fuel Bhortagesy:«it^ 
cuantum In simulator technolbgy. ThSSe factors^ M 



blare made it neoessax y to 109 k in L $be direction of flight 

simulation for conservation of resources while success- 
es l . 

fully accomplishing the training mission (16:1). As the 
emphasis <m>**w»l 4 *tor utilization increases, the.main- 
tenanoe of simulators jrip. play a paramount role in their 


Is the Chief of Staff of the Mr force 


stated before the Senate Committee on Appropriations fo 3 

fiscal Tear (IT) 1977: a 

texiJL IX sete t * aai& 

She Air force has found it necessary to make 

some rather drastic redact ions in personnel and 
t operating costs to insure adequate amounts of Our' 

> limited resourc^cjfam b«, avaiiafcita i tq^coj^dLi^ , 
the modernization of the Air force which has been 

* too && csss. 

Additionally , federal policy requires the department of 


upon the pri^te /f^ctor^ economy for supplies and 
services (35:4). This policy does, however, have excep- 
tion provisions which governmental agenoiesnan exercise 
thereby precluding use^pf tbe-private sectorf or }<s 
supplier mod services usder certain conditions, pff ice 
of Ksnagemefct and Budget Circular A-*?6, provides 



activity or agency will provide for the s uppl leB^r~ wC ^ 

services in-rhouse ot do&tr^frtHii tor't&e private sector 

of the eoenOsy M <$$!£# 
'%£ t- *c-.tv' $£&* wr * t 'U i*s 

The modernisation and investment -in flight simu- 
lators will the steadily increasing in the next fair years 

tstc^ n ««« • --4: v a 

(36:65)* With emphasis on increased simulator usage, 

ihJtSS » * « , , 

increasing investment costs, and continuing pressures to 

as o"tf herteoei « osXA 

lower operating costs , contract maintenance for flight - ’ 


contract maintenance an flight simulators requires a :0L ' 

*esia5j§rio .^olea <*£ti e^Kflfcaoadn ** *•' ' ■ -■ ,'V©J 

taxonomy of the factors*. * Ataxonomy Of relevant factors 

will mssist^JLtr fbrce managers in addressing theidsue 

vtfsfcf %Mse»x^*os# f :-r^ • * •.• ■'-•"• 

of contracting out for maintenance or retaining an 

orgauiiooapebllity -at the organisational and intermediate 

••'•' ‘ --1 ^ - *’ * v ' " ¥ V V •M ' -5 1 - * v '* v f w 

levels* 

The problem Is that a taxonomy of relevant 
factors does not exist for Jit force managers to use 
when confronted with the issue of contract maintenance 


fli/h 
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'Twr-nffrr f$ »g «rH ■ <■ aa*$s %t> \ts\X * oa 

■ « 

single procedures trainers to high fidelity* devices; 'to 
ail axe capable of simulating various aspects of 

'' * ^2 ifftf ^d'r _ 

Xhe tjgr* eigcrey . training devices was considered syrnono- 1 %i. 
nous with the ten flight simulators. 

,f^sa.ir uo4M&fejU ■. -i. 

Contract Maintenance — ... maintenance per- 
formed by s oonercial organizat ion under contract to o*~>nj 
DEAF. Also, referred to as out-of-house maintenance, 
or "tuxfe icey» maintenance, ifoa&ddc- . **?oo 'fcdtesseqo wwo.X 


Organic Maintenance— v . .tv maintenance performed o 
by Air Force technicians wno are either military or civil 
service personnel, Also, referred: to as "blue-suit" or 
in-house maintenance. 

* 'stfihQi od - Sif£. r r r t' xi^j ^xod'oa'i la iisojaae&a^'' • * ($ . t* £ i ) 

Organisational Lev el — n»h*i inspecting, 

servicing, lubricating, adjusting, and replacing of parts,? o 
minor assemblies and subassemblies by the using organiza- 
tion, on its as s ig n e d equipment (42:1-11. t& 6 id id 

. Intermediate Level calibration X Lew 

repairing, or replacing of damaged, or unserviceable parts, 
component*,. or assemblies, the modification of material, 
emergency manufacturing of unavailable parts by a desig- 
nated maintenance activity for direct support of using 
organizations (42:1-1). 


Fidelity— "the exactness to which the simulator 
equipment duplicates the aircraft ( 19 : 10 ]." 
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toa, w ; %iM&^*xo 

** «Sfcfi8fl9$ 4 «t -roJoftOBS <U» 

ftslor to 1970 , «KM* tBjMfta- 

“S 00464 ;®? 4 ■oto^ea pAlPt trei^iag fncilltioa In 

gif n^alTenents of .^o, I opnfl 4 ..ot,>;.,§oa^«»j^ M 
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that $£',$ 06 ' per hour to a' Bfc&Jiig ^uf zoi* 

training ^ 

eatings &01 m&Mkem IST^ 
O^yF^MiMb lh feeplacing aircfcaft l»otui 

with sinulator hours suggested possible applicatloh iia j 

C^: 2 )* $? v0 ^ 

the ^©rai Abfebiieiting Ofcfie* (1^) ' 
program of t* Hr Force" 

and use of sinuiate^^oul^' 

redlSl profi&iih&jr.* ' S * L 

ihe Mb 5§^tlf r out^e dWsih$*«efctd that had t>ea& Made ® 
in s:Ua&$&' $e&^^ Sh» fddt thkt'piloia cofc&d'" } 

tsd$ emrire^eht' ; 

without the cost and 1 ’ tiife’ of 1 &6Mai flight . Addition- ‘ * 

zmim 

sinula Asia $$M0 
As a teinilt , ettfhAsis had xi6t "befe JliacdL" 6n the deveidp-^ 

nsdtri^gg^l^^^ &jfc£Mc*t£T eiinii&&S •** 
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W birnosm waLujn. ' Ms 

She <340 mentioned studies completed by tbs 

}0k Bavy in 19?2 that predicted the flight tiaseequired 

«te nfc'i&ieii&os to -sox ta&teswia 

at basic pilot rtnaiiiihgscoold be reduced by approxi mately 

46 to 49rfperoant. Sheaereiodafeit that with better 

slo^mjcsa arts 

simulators and ii^xoTed d!;rain±ngte«*miquea theyoould 

£c&l ; q %p sapw c &P. .’•v-cco iiiw 

affect these savings by the mid-1980s depending upon the 

type aircraft involved. She QIC projected that if 25 to 
^OCperoent of flight training in cohbat aircraft could *be%q 
replaced by simulators, then a nSvings of $4-55 billion 
to #910 million could be accrued annually (46:i-2>* * ‘ 

*4 Seo other major points ■were .made by the GAO,; < &m<?% 
In another case of savings, the 040 recognised the hme&d«&9 
for flight simulators to ease the projected fuel Bhort- o' 
ages. Along with the cost end fuel savings ? the safety 
aspect of the training ecv i r ofl cent was considered impoiv a 
tenti Pilots can train as such as is necessary in a merit 
simulator without the hasaxds of fligit. Shis glees them 

in envirenmercfc in which it IS much more practical 

* 

praotioe e m er gency procedures without jeopardibing human ©q 


life (46*2*3)* v*v 


&ct» 


ware# ^£$£1 


s She 1340 recommended that the Secretary of Defense . 
require hfembfcvy axil dir force* tor *? icl 


inraiBilfc HiMH 

.. -iE&'i' •* & r*. 44si4 r ' i 







tent and user of adequsfce^ll Jter 
parts of acquisition or 
>r Sophisticated aircraft* $ ’ 


and maintain desired proficiency. Including the 
•' establishment of simulator grading-methods -Shiah ^XjjtsIb 
will provide a wore accurate evaluation of pilot 

- x $&fr %/S- ■ '&WmP iooi&s 

A great dealcof esphasisfion the flight ai«niatorq;v-:! 
pregraw mas shown in 1975 whan Brigidier General SomanC. 
Gaddis, special Assistant for jBligtt SiswMfcian Matters xqe/ 
to the 0B|* r pointed out thatt.withiu fi^e subsequent C1C3 
years, im#est«wnt in flight simulators was qeotpected to 
eatfeem&4M 'MadiutU^'-Biis investment includes the wodifi^ fiX 
cation of eacUtittg A«7, 0-5, 0-*Wd, 2B-4ii Sinuia^ol 

tor modal* to incorporate a motion system add visual .dea* 
displays. Besides these sodifioatloom near advanced ioeqhA 



tfea world continue? 




a a t stroioxvi os* .lo’-wsy. mi? 

o conduct a study on the maintenance of 

M n : hsrliO' #*0 >a^X&cv^ a 


ng devices which included flight simulators. This 

&$$■ **X< '• $ - 1 >£^ow & aivSto^aa 

group was composed of personnel from Ogden Au&O, 


aiaulator aySt^ Ingram 

Command &S0) 1 , Kilitary Airitft Comand^(MiC ) , Tactical 

■■ wpxz& k «• Jfe&ft jfijias* imafe ivffi A<? 

Mr Command (SAG) , Strategic Air Command (SAC), and 

lessee nninlARts %o e$$ g& *&*; . 4 

selected major simulator manufacturers. This study 

. \ *■» r'kn ■ ' . ; f 

ultimately provided many recommendations on methods to 

at tc m :«ihae as nemo 


toance, especially at the 
i^j^Kt^s&e levels (38) 

'i ' ^SpMiaH wa* £ 

»»».«.. .MW***.*.,** * 


One recommendation of the Ogden ALC study was 
IpgjL v r • .’ ; %V "S 

that training devices should he managed as a separate 

lOgiatiemcSfregW ■*p&^eigmed* separate Budget Broi 

®L:.,* **»&,«■ hasai .4 /•: i aa i*t j ,.*r . aoi ]« 


ddi hgSp*?£# 


rf »:mn 

rlH* ;, <hjf*«£r 

»u4* 

. ac>r mere 




elated with the logistic* sappoxt ofAiiicrew training^ * 

derrlces (36*93,95). fflst Comptroller of the Air force has 

*>&■>? ^ c slfc Itffr 

since developed cost factors Sad a reporting l ye tai i:o 
resold simulator support cost (28*5). Bse data on support 
cost# are being gathered by tbs Comptroller*# office; tm<« 
however, data axe still lacking because of United collec- 
tion points to date (only fX75 and JT76 figures are avail- 
idfl#) <24*2?). ^oa^.a.a. ..rnr.^ - . 

35ie inpact of continuing budget constraints was j? 
summarized in August 1975 by General Samuel 0. Riillips 
With the following: *>&■' no 

-• atorngncnt the Air force, tighter budgets and 
higher costs have forced commanders to seek better 
ways of managing their shrinking resources— ways 
that will enable them to get more efficiency and 
rg; piftafciefcivity from each dollar invested and ei^w^isoe 
man-hour expended £29*23. 

.itw x"~ f ■' 1 f ‘ #53 

in January 1976, lieutenant General John V. 

— ' asst ifcju«Sf§f& s £ ‘o-o essBfcPiK# iptlUcus 

Roberts, Qonmander A5PC, solicited support from HQ TJBAF/ 

heunyisei iisisc- • o.c ent* to 

Logistics to pursue the idea of contract maintenance for 

tBif flight simulators. General Boberts cited ATC 

ir - - ’... » »bb 0$ »d h£msfc 

experience in contract maintenance at Vance and Sheppard 

ait; siaarjs&. o' *0 {•;>?*’ • - ii . -uotfw; s^wvue ue* 

AiX force Bases (AJB) and indicated that significant cost 

savings in logistical support could be realised (32). 

,^.r- • ?;ta u.i • to f t5£ fit- I> • o2&v( •tret rwcl aldi 

Se further stated that* 



’ consideration is that personnel •* &&t q 

in the simulator training devices field do not 
eonftribnte toQBAP combat readiness, Although $>«&&» 
the overall number (approximately 2,000) is not 

it^will assume increasing importance -ad itosvoD 
pressure increases to reduce the size of military 
forces > j'ius eohis 

In an effort to seek better ways of managing Air 
Sbrce resources, an innovative concept for flight simula- 
tor acquisition was introduced by Colonel Howard E. Wright , 

TJQL&y Director of the SIMSK), in dune 1976. The SIMBBO 

»•» 

developed a logistics support option for inclusion in the 
acquisition phase of a new instrument flight simulator 
for the C-130 aircraft. This concept has subsequently 
taken on the name the "White Paper on Plight Simulator 
Support." (Appendix B) This paper streseed the impor- 

*%$$««[ • z< .. j. !• > ) ■ 

tance of structuring the logistics support part of the 

; v • ■...■» j’ 

contract in such m manner that the contractor would design 
the simulator with improved reliability and maintain- 
ability because he would be responsible for the availabil- 

/<>&■ 

ity of the simulator for training. The approach features 

uol eoiawwi. . •--•cs ot ^irajgiosT 

a design for support philosophy and contractor performance 

OTA- 2»f 1# }i t-ioH jpui 1 i '* 40 ? 


the maintenance organically or rerow the contractor’s ^ 

a&»i hetoosah 3d$k.m XoaoioO .{c<) ^ 

^Xhe advantage of such a concept would be that, 

hopefully, it motivates a contractor to design and build 
more reliable simulators along with greater ease of 
supportability and improved maintainability. If the QJ ._ 
contractor is graded on the simulator's availability for 
training,; then a reduction in maintenance time is a , ^ 
definite plus for the contractor "< 28 >* . ■*&&&&&& 

, (This type of contract maintenance support option 
helps avoid situations where the Air Force initially 
trains maintenance technicians for a new flight simulator 
and then non-utilization of these personnel occurs 
because of production slippage and program changes* A 
learning curve is also associated with bringing in any 
new system and the contractor should be in a bettej? vrm ^ n 
position to handle contingencies as they occur. The 
contractor can also provide a bach-up spares support 
system and not be totally dependent upon the Air Force , T&f t 
supply system for support; thus, some downtime waiting 
for supply support is eliminated. Another feature of 
this approach is that the contractor finds his compensa- 
tion affected in a major way by the same thing the Air 








fbrce is t ed -in , ‘availability and deduced support" 

cost (28). Colonel Wright described this technique as 
"bringing reliability improvement warranties into the 
siiaiator world ^ 

Che present maintenance concept for simulators 
consists of three levels {organizational , intermediate , 1 
and depot) with organizational and intermediate levei*-^- 
maintenance performed by the using commands. If the 
maintenance requirements on a particular flight simulator 
exceed the base's organic maintenance capability, the 
base may procure Contract engineering Services (GETS) in 
accordance with Mr force Manual 66-18, engineering and 
Technical Services Management and Control. Depot level 
maintenance is not normally accomplished on site although 
AJLC has provided between 60 and ?5 contract depot level 
maintenance technicians to provide on-location maintenance 
if requested by a particular base (38:94-). The overall 
management for simulator support is assigned to Ogden ALO, 
chartered to maintain configuration -Of training devices 
compatible with the associated aircraft and provide 
logistics support for aircrew training devices maintained 
by government personnel (40:143). 


14 



.. *%* Vot the modem advanced flight simulators under 
aoqtdatition, the Air Staff has directed Jthdt S^ AJLQ Inyo 
establish the maintenance concept as early in the devel- 
opment or production phase as possible tocpexmit proper 
logistics planning, such as initial sparse ^provisioning, . 
technical data acquisition# and formal training require- 
ments. The establishment of the maintenance concept will 
be accomplished on a case-by-case basis by HQ_AP!&0 in 
coordination with APLC, ATC# and the using command (37)* 
With substantial monies being invested in flight 

03 ,-.i if > - - *i|3, /'i ’1 

simulators, maintenance will play a paramount role in 
their effective utilization. In the past, Air Porce crew 
members had an attitude barrier to overcome in the use 
of older simulators because of equipment design limits^ j 
tiops; now a new attitude barrier can develop if simu- 
lator maintenance fails to keep pace with the increasing 
operational requirements . Maintenance on flight simula- 
tors is considered critical to the success of Air Porce 
simulator efforts (43:11). <q 



•llooationa will haveto keeppece with increased lisage. 
A central theme iatodey'a DoD is to lower Operation and 
Bopport (CAB) costs flinoe expenditure* squired to #up~ 


defense budget Maintaining f ligit simulators 

eithsr by «oat*#»t or organic maintenance should be 
evaluated to fcelpSK^eve this tod. ‘ »»$ 

A-76 dated 50 August *1967 Md 
recently revised is October 1976 . *F A . 

dd .j. .^X , I expresses the Government * s general policy 
of relying upon the private enterprise system to 
supply its needs fdr products and services . in* 
preference to engaging in commercial or industrial 
activities JM 5m* a 

While -the intention of Circular A-76 is to prevent the 

government from competing with industry, provisions for 

esc options Sexist (35* / 0„ She exceptions aret-t ■* a;- $& 

ftr f - 3 ^apoetir ament ■ of. a product or service from a ’4r o 
commercial source would disrupt or delay an 


* She government must operate an industrial - 
activity for purposes of combat support , for 
retraining of military personnel , or to maintain 
or strengthen mobilisation readiness. 

A satisfactory commercial source is not 
available awa cannot be developed in time to 
provide a product or service whan it is meeded. 

She product or service is svailabl^^from ss? } 
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Procurement of *^Maet or service ftM mW 

site?# 

requires that tt <m* or 

the first four matf* &cepH6tmm ****&&, '*** 
pnrtimM^t^y performs comparison of mite*-* ©rf$e 

natives available before toertaixdng iT *hS service or3<f lo 

sr~senfcracted ^ *4* 
oat t&'%0 ! £ri1rate sector. Prior to the 1976 revision noitf 
of Circular’!-^ the exception to the policy used 
frequently "by the services which has precluded the •: 

utiiii&bioar of odnbractual services in accordance mttfcLfi-ar 
Circular A-76 was that cost studies indicated that w^'orri 
plies and services Could he provided by the government 
at a le±§*£-a$&fc '** ^-^eoco «d ifi&fi* biuoo 

The pro£0se4 J neir dir #orce Logistics Doctrine 
also emphasises the national policy Of reliance on the w^ie 
private sector for supplies and services* The doctrine su 
also provides specific i n st anc es J Vhere it is in the beat 
interest or the government to provide the sillies end 
services from vithih. These instances Vere in conso- 
nance With the major exception provisions of Circular ieooo 

JUV6 previous Aentiondd^^jfi 0 ^- 

itt ittaoJ Ufbm^^oO^ iEO^o#? itlatoo ^gni'teejxlgns 


y$l'iOB^;4£tOO 


* yf’ . yT 7 * ,*> • ^ ^ ^ jQrVft 4 ' ** 

,a iL- 2,v -f-tifl**, • .l^eari^ .-.i JsftSM&Sc; ^ 





0*19?$ r*Ti#ion to i§i*cular 
included «a°incr^ie 

coat factors, w |WHt. a, *l gn 1 £ tcsn£ i^ct,npoa future 
decisions T Sg ftTfrl T| g ^utilisation of the pj^i^tia ^ect^ ^ d 
Ihe coat factors ubich increased from 7 
of base pey could possibly &jyp the biOanoe in^avor cf.^ 
the private sector x in 

tion of contractor versus organic maintenance (7:1-23), • , i: 

Becent GAG inquiries into contracting-out has j-o 
put political leverage on BoD to take, an : im?4epth lock ,at. 
utilising the private sector to a greater ^extent. Shese , 
inquiries vere directed toward the areas of real property 
maintenance , custodial services and food services mliich*,^ 
could easily be considered as non-military essential 
support .activities^?). While the maintenance of flight 
simulators may or nay tact fit -into c the same category it ? 
is necessary toaddrese the ^sue^^t^ ,^he 0 i^reasing;j s 
interest in oontraoting-out that ■ is vpresentJUi the 7 nt , : 

• * *3 

federal », . 'j&© '^actce^j 

Sinee^the T JpevisiOT of Circular A«76> .ijaXJ.haf,^^ 
considered seveimi base activity ^oipd^tes |ef* ^ 
contracting-out . Base support functions, oivil^j. 17¥r ^ 
engineering, certain motor pool functions, audio-visual 



& deciding whether to contract for maintenance 
or net\ sore than 3uet the economics of the situation are 
involved* ? Simulators are known to have a high nanpoirer ~i/: 
cost of ownership function. (27). Ms manpower cost t 
would iHaediately lake Bittalators attractive as a candi- 
date for contract maintenance* especially when the new to a 
manpower cost figures Contained in Circular A-76 
used In Hiking a cost comparison in accordance with Jkir v- 
JOrcelfenual -26Ul^^ <«* *c~ hiJUD/te. 4e<fe 03 &e 

The initial direction of this research effort was 
of a cost comparison between fligrt einulatore maintained 
organically versus those maintained oontractually at the 
organisational and intermediate maintenance level. While 
this aigfetiCh' appeared feasible at the beginning, several 
obstacles arose which caused tin research effort to ttt»r»c 
a new direction* The Obstacles basically steanto **m to* 




aircrew tntialog < levioee are manpower, eqtdpowit, su&rjmiu 
piles, ttfeilitlee+aad hcwporaxy duty {®pr) costa*; Ehe 
collection of these data coses from the operating loce i>it«rrf 
ti<m^^ia se5cx?.ciwiiliftf1 eisuletc? |wn««e»B to the . JO i 
Ooept r ol ler* a of floe* Ooet figure*’ are available for^tBiij 
K75 76, hoveryep, sose uncertainties, ere preheat bQr u 

ee to shat should and Should not he included as a cost , , r , # 
within a specific category j :>u. 

^IiHl ^whto.v * %~ 

tenaace ea fli^Jxt eis»l«t»re jsgi he^ Halted to, eo»e :itj r^ 0 
unique soptoiet looted etsuletoxse in TIC, not represent*^ 
tits of those found «t ether operational units* end 

- ' . • •* ji . j •» * -* *. ' «' 

eeloeted trainer* la 4ffl0. ®40 aaintain* the Siaulator ^ 



\*T,. >»#. 
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Prior to 0ctobCr' ? *l976> ®4C also had tinder maintenance- 1 vetf 
contract' P-4E Simulator #! 8, which was used for opera- 
tional ©valuation of the visual and action systems, and 
mas only partially representative of a P-4B simulator. 
Examples of IMS #18* s uniqueness are six-degree motion 
basb^ digital radar land mass, and camera model board 
for visual display, which are ail "one of a hind. " 

Shis simulator mas declared excess to 240 requirements 
and placed In storage in October 1976 (30*40145). 

'^4*0 presently has the Instrument Plight Trainers 
for the T-37 and T~38 aircraft at Vance and Sheppard 
UBs under contract maintenance* These trainers, how- 
ever, mere only placed under coatraot during the 
OctobezuSoveaber 1976 time period and hence data for a 
oost comparison of actual maintenance expenditures mith 
another undergraduate pilot training base in 190 mould 
havebeen very liniteifc 196 did pasrid*'^^^ 
resource 'management s yst e m rep** 'em Vebb 4» airorem «o. 
training devioe oost oenter «Sd indicated a Sillime&es* 



iive research fgaga e pS ^ so si mis* 

***&!• isitiiarf^^^ ^•®s%,f^^ter 0 *^ ao; 

was IpTWSrded^i- 

to th*. aa^oreonpaiids for opmant $h%; logistics ^ 

'‘V- ' , ■ y v'v V , 

support t option provided in this papergenerated parochir >. 
alisa ss to ehat-type of aeintemmce option best net the 
ort— imfl needs* While representatives f rp» : ATC 4 H10* SIC, 
spa SA&vese willing to discuss the contsaotusl issue , 
the responses beoaae opinionated on^he>nee:©f contractual 
services end all we** t®ani*ous that trying to determine 
the actual, cost ofaaintenance task 

at thepreaent time and proylde& uO ie^ 

m %mm> ;H>*£Edd€o h®KpXs% yJjxo -'new :t #e!w 

a J^eja&clusion reached^ the initial .researe&jo^ 
affoirtii^^^t^^visstt*. of tt$4£i*i|» ^ 
vices rersustl*tsi|iing organic $ cspshility c; ^ viable a g9o$ 
politioilip’t^iisiisiwi f^thst 

CCst data on airere* tfT*dnizi& davicesaeeded to .aatune^.^ 
befoft aafcUca *ei»3 n a p iir lsoa*-^ > nv - », ; ,> y ^ : i:ar->i 




JWfenf ».«7;W5P5 » &&» 

determining whether to contract for a*iat«*no« or not, 

oo*tj«*oo<mt;U>g, could fee mede assuming a seriesof grito&i 
vent decisino factors existed an*. wjuld^fei^Nuyiaipfelo^ 
to Air *orce nanagera* j. Levant <faetorfe*^ ,*on 

of tho»n > nyssS-. irttf-ch would have; a #i g ?i fi eaa t *&s 

upon the decision to contract for maintenance or, maintain - 
an organic capability. If this assumption is true, then >,- ) 
these relevant factors will possibly direct Air Jferce 
managers* attention into the areas of retention of Mr ^ 
Jbree skills to meet surge requirements, technical con- 

;- - ■ • ' *?•*'- £*i ,: ’’ t\i+ C‘\ 'r£r\*fZ > " * * • ' - ■ )1 /> ->s « ' •’ i f . / ■*■ .’■■ 

' . » ■' ‘ •>. ' ,’>•,« , - , '•' . ;r>. v/i: - - i.V -<- , > * - _ i w v, 

plexity. of«. the r sinulators in active inventory , and ; . ~ 
current manpower authorisations (ceiling limitations}* 

The acknowledgment of other, areas will enable tradeoffs ><j 
between costs and these relevant taotora^and^posaibjircr &fc# 
provide a more definitive method of decision asking. • ag* pL\ 

of neaa yAWjyM gfr t aj$ap 

Besouroes, HQ AJXfl uses a *deeiaioh t»e* network to mi *9 
determine whether maintenance capability in retained $x 
in-house or contracted out for depot maintenance wartime 
requirements. Die "decision tree" network considers r '~“ 

relevant iactors sucih as surge workload requirements, 

anrtfcttfv nr'scf #©#isiX %«e Jessie 



Since Afl£ take* effective use of & "decision a 
tree"net*oilf to'detexmine Whether de^ot maintenance is ^ 
retained in-Jaouae or edntrecte4-otrt^‘ a similar Mecisiatf^ 
tree" could poaaibly be of value to maintenance managers 
addressing maintenance options eA ; flight simulators at 
the irjistiin niiT inl ' turn* it it i rtf fi le^eil^ merefora^ ^ 
Ms necessitate* the identification of relevant factors ‘ 
so that *d< reatietle aBMement of eeatsaet>'’teJnt«nano^ v ^ 
versus orgtti»+*dli§*iafroe Of-Air ForOe-f ligjit-simalators 
at the can be made 

in -the i»— 

, tfocek *ict 0»o 'h&*o<tpx*ssa*> see eaeod-^nx 


gg§C ^wi0m »e naisf' 

theele effort erne limited to contract maintenance versus 



organio maintenance of Air Fbroe flight s isolators at the 
organisational and inteznodiate level. She interim con- 
tractor support associated with new simulator deployment 
was not considered in the determination of relevant < •?■** 
factors. f n Utile acknowledgment is made of the U.S. Amy 
and Satyrs Contract simulator maintenance programs / they 
were net considered within the scope Of this research m 
effort. &Jt jgai&gbooo* • £ 1 


She objective of the research was to identify 

•;£. „ .) a ? - J) 

relevant factors which Air Force managers should consider 

«d ' "•'i bio UiK-jii • N?1 * 

when addressing the issue of whether to contract for 

Lii* tk&i j r.T .]• f: 

maintenance or utilize organic maintenance on Air Force 

dr/.' di .bv* odiV-sdq ore; iJJw j&l*c£? «±,' 1 

flight simulators. 


What are relevant factors which an Air Force 

manager should address concerning the issue of contrao- 

* A ■ . ■ C s&OVli 

ting for maintenance versus utilizing organic maintenance 

has "X >. ’.f&ZF-rtiiiS -GOOl! 

on Air Force flight simulators? 

Y- -iv tj ex V};?-.? x‘viaoao:i 





Qromwt to j &x vx- m&m-itmoQ -m& &&t 

X?tj The. objective of this research was to identify . - 
relevant, faetoms which should he addressed in the deci* xm 
sioa of whether or net to contract for. the maintenance *'*-:>%? 
of flight simulators. To accomplish the objective, . ifiw 

analyses of available correspondence and open end inter- 

t5v* diyJCifc&heSJ 

views were made. The methodology with which the 'factors 

y! l ■rfjft'- hi Sssw r '■’Xiji'Ziiit, a. "l 

were determined is semantic content analysis. The design 

bloods r i«H. *'*,»* . • 3&o/ss‘t iiievsibs 

of the content analysis model and the procedures to be 

xat to*vhtoo cf” io ***«3»' iiaffw 

utilised in the reliability testing and implementation 

it’Stt ft ixA no C0ii4de3is am jp ... ~r eMvs»$o r /2fch£> 

of the model will be presented in this chapter. The use 

r»'Y "J J*y. f'tf ( ^ 

> W ?*' v IvwJ.l X 'v* 

of a research study conducted by Coslett and Leedle was 
fotmd to be an excellent guide to the development of a 
methodological approach (22),* si / ^ n s ^ 


Vi fti&f&kX sjisfr'jyfc i>oi »#?:*» 'iol Jgix 

The universe consists of all correspondence and 

personnel dealing directly or indirectly with maintenance 
of simulation devices, in the XJBA2. This includes per- 
sonnel at all levels, from the system operators through 
the higher levels of management to the Air Staff. 




of simulation devices, the a -?- 1 * 
primary concern of this research was with flight simula^wH 
tion devices. Therefore, the population of the proposed 
research was correspondence and personnel dealing 
directly or indirectly with the maintenance of flight 
simulators in the USAP. Am was the case in the universe, 
this includes pe rs onn el at all levels in the U8JLP chain* sw 
of-command* ftflfcfc* ~ -vvh sji: . ?r. 




The data producing sample was a sample of con- 
venience of key personnel dealing directly or indirectly 

f f " ' *• *■ v *■ \ k'-'fy- t"}^, - • f'.A'iK V-. vy. ? r r£r* 

with maintenance of flight simulators* The personnel 
were selected based upon their organizational position 
and location of assignment. Personnel were interviewed 
who occupied the following positions: 

**&&&*T £F ? - 4 . " - r t/£r;d5r4':4&^g5?.0 

* Deputy Commander for Maintenance (DCH) 

- Maintenance Supervisor of Avionics Maintenance 
Squadron (AMS) 

* Branch ChiSf of the Aircrew Training Devices 
(ATD) Branch 

Chiefs concerned with the actual 
> v of flight simulators* ’•'jffSsetfO Ufc 

Sight bases were sampled, two flight simulator operating 







locations from each of four major commands (SAC, SAC, MAC, 
AIC). A schedule of the bases actually visited to obtain 
the data for this research effort can be found in Appen- 
dix D. iikhti&teeca 


Additionally « the sample included the members of 
the Simulator Advisory Group (SAG) which convened on 
26 April 1977 at Wrigfrt-Patt erson APB* Ohio# The SAG was 
chosen because the members represented the management 
structure not involved with the day-to-day simulator 


operations but with simulator development, acquisition 
and support. This is indicated by the SAG’S two basic 
functions: 

Periodically review Air Force aircrew simulator 
programs for effectiveness and efficiency and to 
promote timely definition and integration of research, 
technology, engineering, acquisition, and logistics 
support. 


Provide a focal point within the Air Force for 
maintaining a continuing interface with the Navy 
and other organizations involved in simulation tech- 
nology and hardware development. The purpose of 
this activity [is to] ensure an aggressive and 
timely interchange of information In technology, 
acquisitions, programs, operational experience, 
and methods and procedures for simulator develop- 
ment, acquisition and support [40:138]. 

The SAG is composed of representatives from the Air Staff, 

' jf ? ' “<5 y. .... * 

Special Operating Agencies , AFLQ, AFSO and major commands 


(26>. 
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Th* data were collected by conducting tin open~eud 
intervietrwith each individual in the staple. £he inter- 
views went conducted utilizing Idle inn trunent /question in 
AppendlX'B. All available literature was utilised in 
performing the pilot study (Appendix G) and as a result 
the safe*- literature was not utilized in order to answer 
the research question. 





Content analysis was decided upon as a methodology 

dir^ad-' ai. i&tx&i ifo#} '■«£ ho ' . vh>yj & c>?&, ife# 

capable of assisting in the determination of relevant 

d*f <> < ,-r *'<**}:& Wif?' r Jy ‘ 7 jji* « vb h&r i-.. atev 

factors for the utilization of contract maintenance for 

'> sx? tyrrcrzi> oiSc? 

flight simulators. 

is alarvil-sds fee*; * . 

Content analysis is a research technique for 
-the objective, systematic, end quantitative de- 
scription of the manifest content of communication 
[5*1&U u U: f etf 

She first uses of content analysis ware by students of 

journalism in the study of the content of newspapers. 

(Die technique consisted of counting the number of tinea 

a key word or phrase appeared^** 82 Xf*wtai in Aid® .houses^ 

In recent years, the technique has been used 
in increasingly varied settings and for a wide 
-variety bf research purposes tl5t6*6J. 

Content analysis *can be applied to available materials 

or to materials especially produced for particular 
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research problems £20*5273 Some of the items to which 

* ; v 

content analyeis oan be applied ate letters, periodicals , 

y' ‘ • , i ‘ ‘ ' ' \ *. . ■ - . r v t v "T - i 

minutes ©fastings, and newspapers (20:526). Addition*^- 
ally, methodological techniques such as open-end quea*- 
tionSwitfc either verbal or written responses may he « o' 
analyaed'twith the content analysis technique (15s64&)« M 
There are two levels involved, in content analysis, 

manifest and latent. In the manifest level of content 

r 

analysis what the respondents actually said, with nothing 

^oIoSQi&teia e Or ■ • h * . '■.?! ■ >Q 

read into it, is coded. On the other hand, in content 

fraaroleo **;c ecfl ; jr to & 

analysis at the latent level the researcher attempts to 

, ma 1 ,Tt©*3 iSif m $ & tco£,j£rblstA 

code the meaning or what appears to he implied hy the 

, -o- ' ■ ' j M t ‘ i. . • , v^-^' '?-£*■ KM *)* ^ v 

response. Evidence indicates that content analysis at 

tot ewiaKFoe* M£hH&. i 

the manifest level Can he performed reliably. This can- 

1© ■*£&&*:: , ■. •* • 

not ha said of analysis at the latent level due to the 
possible variance In int erpret at ions of the "meaning" 
behind thmimmmponse (15:6A7<-8)* Therefore, content 
analysis at the manifest level was utilised for this 
research. This allowed for greater validity and improved 


Share are, three basin methods of performing con- 
tent aeelymi a: aamantio content analysis, coat mat 
analysis for feeling tone, end content analysis of intent 
(15*W). ^ 




4 — ntio content analysis involves ths srJXrroo-, x 
development of a set of categories intended to 
r e jftffW ai iit -^a^diJMnsinxiB abd specific* of the 
actual content of the responses [15*656] • 

v V -45t hfct* m. a^h&ishi si|uj' sn.'i? si *• 

Semantic content analysis was utilised in the research 

*' ' ; y# f?/i^b|h ai ,'aS ' statf* eJ^- 

effort , only coding shat is actually said or written. 

• V; ; £<$ W Aeasft tF<asS^:.;£o.: t$ocf saeg*** *4*" 

In this research the analysis was accomplished on 

&«j3i * -hi ”»! 5 ? ■{* j 'y Jti'u.' -,.tlh'jcoo©£ .i; &r 

responses to the open-end interviews. 

'■*&£* itxz frZa-'j'' J « w , ., rfr'£ . •%' yTi#- iS&Stti 

Xhe other tvo basic methods, content analysis 

* IbK-lfte lo f %*fi 1\ ■ bar irpr ^ 

for feeling tone and content analysis of intent were not 

'£0 %mtm B» 2b *~>a &&>. 

considered expropriate. Content analysis for feeling 

tone attempts to abstraot a sense of tone or attitude 

; ■ - ? S&s^ihitry . 1 *. v jb Pi# * 

being communicated by the response. Use of this method 

pa ftaSg*. ay t.; . )p3j»rr t it>-T2 aifS r ^r^j.cbieq 

requires a positive or negative valence attached to the 

ci *&*%£&& irty itoD „X S- ' x?) ~n\: 

meaning of the "content unit" which was not the intent 

t - 0'effsoelq edS-ho fetarc * . . 

of thim is— aMi £ Content analysis of intent is used 

. L^vOJCrJ ssoqxiAj dpxBe © SPfc- p* ^ > 'j 

in the latent level whereby the researcher is interested 

ee*#S Jwfstt&fS suiu cs hetodioi —— chi 

in what the response implies or infers rather than what 

exSS lo &£ esfS 2f>» oeJ&pftaS'SO Oils .Siei'M. 

is explicitly said (15*649-68). 

#!/**■ I ■ >Ce {. crol i ©/ • t i, t.> 

Prior to categorising speoifio units, a distinc- 

, ^/idSjotlr ,'jgh? > hftX-t73r 1 f; ”n o'tvw sad* t >4- 

tion between the recording unit and context unit needed 

ss&s*. 5 '- *v • s ^visbtllcc slow sohroicsso 

to be n ed*. She recording unit is defined as "the 

*$?>$£$ itf «9lPox:p sxr^ 

—all eat body of content in which the appearance of a 

Is7<ure$ e&Sr p^fci'aao- •. rvreJ owe 

reference is conducted [4*155}. ” X& this research the 

xsxa se«s xo ^v^cj-ifho o$i£tvb os f>oa^ t»ew 



'< *Vii 


t— £fv'. J. f&l y>\ ' *-• 

v j$pra&, : 

* C-rl\ i A f f* >i*i- ,. .r'irV . 




recording unit *mth* gebmUJbj the 

•o*< |fcjbas#gj&' scl'T'o^tfe© to tree ji to 44ef<sgo|«ve,& 

mall ft rsoftTdlng unit utilised in content analysis* 

♦locow) eVesc#^ e&i to imtwb XMmsk# 

*h*a typo recording unit inoludes phrases as well as 

&xmiw&i 8£ m# aiMfl os imttmo oitaaa&S 

single words (4*136), She context unit is defined as 

r det4fiaw tto &£as %? Tm* os m* iaok- gb&boo ’trXaCi t 

"the largest body of content that nay he examined in 

i?o hedsi'l^^cc^ S'«>' Hofjks^vt nT 

characterising a recording unit [4*1351. " In this 

.swoiirjse^fti. 6fcs'«<jfxxo ail* <>,t ^nacq&o? 

research effort the context unit was the "paragraph," 

tftistXnas‘' extofcie© ,dh«lfrcsi' 'oiafctt <&i ««t&> qdb 

Once the aethod end level of content analysis 

. £on <r*ev to b .■•> , !>&.• ><•<}' oot 

had been decided, the set of categories and method of 

8nxX i '3-'fe$r bfia^hionco- 

recording observations were developed. She subject-matter 

tiktilsht# jfo. 0a o'y ha h« * froafo iacc >,.» "ej^aiaftjs 

categories, which are a nominal level of measurement, 

S&if bo £«tTJ oci? ' Lrjksjiu .o’- ,ix£ad 

permitted the frequency calculation of data assigned to 

>* USj&> , ’ ! %;.’4 je ‘ - r “*y : r to ^ 4 * r ft HO^rBfCsn 

then (5*31-2). Content analysis is 

h% ini' n * Ston; *3w „ >■ ,\ ;«• «*■-• ftf* io 

. . , based on the placement of responses or 
frame*** of responses in categories developed in ; 
the oentext of the research purpose [15*675 j. 

m ‘ j Pi ■ 'JtSf aJfti. - j'j •' v , ■* O' 

She categories were selected so that they fulfilled three 

rt i i •: jr* ... ; iii 

requirements . first, the categories met the needs of the 

•.. r oi 

study so that the questions asked were answered. 

^ :!.*/{, ttv * ,&4 : £ra/ ,6 ‘ '.i4*To4 HfifaA 

Secondly, they were mutually exclusive, finally, the 

~ s. ■ vj ^43 coi4 

categories were collectively exhaustive in relation to 

the problem (5*39). 1* developing categories there are 

■ ft to 'V * ixfri? w 't. 4th j^as 

two levels to oonsider; general and spec if io. She general 

ooo ti,r St£f.o i teie r x 

level was used to define an overall category or area and 


^ r b‘4yjpvlL> 
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within this level the specific level or subcategories were 
defined (15^5?^ Once the categories and^toeii^S^iies 
were identified, the eitibliiiiiaent of the genei^^|pi^'^ 
scheme was accomplished, The coding scheme developed is 
Shown in Figure 1, i ' ^0 O ; 

HLrst^^the general ar^a cate^l^^o^'^cdtttratt^^ ^ 
is defihed^hs to the ittmedihte ramifications, either pro 

T- «. -*> • -*,•**•' ^ 

or con, of being in a situation in which contract main- 
tenance is employed oh the fligit simulator maintenance 
system, in general terms due to entering into a contrac- 
tual agreement.. The subcategories which were coded under 

, ... 4 , -. /' y * 

the contract category are described as follows: 

1. Cost — the cost Of utilizing contract as 
opposed to organic maintenance for flight simulators, in * 
general terms such as alluding to the cost effectiveness 
of either method. . 

2. Flexibility — general constraints placed on 
or removed from the operation or maintenance of flight 
simulators due to contractual procedures. This category 
included such areas as union activities, strikes , and 


the necessity to renegotiate contractual arrangements 

► Kji it ■»*'**•£$.»•' l CiX *} %$f"- ' -‘fa. ■ * nM *(*■&! *■* - * rf'lJ 

with each increase or decrease in the scope of activity, 
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attithS ^aaible impacrt on. future capabilities dxtet to the 
utilifateionof <3a£br&db naMb&toee; 1 • i^S^^onall^^hlii 


of the speoiti 


is defined as the impact on the flight simulator system 
itself as a result of utilizing organic maintenance or 
contracting for the maintenance. IShiS included the Ottr- 
all facilities, maintenance, operation, and equipment 
reqc^r«S^ntl ;< . '■$&# stdj^tig^MeS-were established 


1. ivkiiability— utilized when the quality ofthe 


indirectly to the system availability. This included 




dwyl^i 
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* 4 - t. • ‘ , ** t V ’ .-»£ . 

tor* ia coaJwictioD. with contract or organic maintenance 
options * tt»w t ^elijuesa : Q* response by mflnt«ns^ a , rill c , 
poraomio^ iALi^ , directly affects system availability was 
addressed in iOiip j^aatp^ojy*,,.,^ .lawwt&r* 

Lrwofi f^r facility l$keep--was coded whenever reference 
wan made tpit^p^es^fona oJC.resp^sihi^ity^for facility ft| 
upkeep or how the facility, upkeep .woul^ 3 h^ 0 aocompli8hed 
in either the organic or contract maintenance mode* -. ro ^ 0 +^ 
3. Schedule FI erihility— the impact of contract 
or organic maintenance on the ease of sche dul i n g flight 
simulators for training purposes. This sub category was 
utilised whenever questions or problems were brought up 
dealing with the flexibility of simulator use or the 

'*^ tv w ** - v ; —i, uv v 015^1^1 XUi'i dJ3 U^ilU Xi- T 

control over,- simulator utilization as a result of the > 
applicable maintenance option. 

r j n 4. q j_8uPP05l? Equipment— was utilized whenever^ ^ 
reference was. mad* ;£° who whould have to provide support 

t * 

and/or special test equipment for the maintenance of the 
flight simulators. Oris category also included any prob- 
lems associated with the support and test equipment 
because of the particular maintenance option chosen. 
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litqehtt<& *da*niaifciMi of Pepsoimel— -was utilized when- 
ever anticipated o|> actual problems, with the recruitment 
of personnel for either organic maintenance or contract 
maintenance was addressed resulting from or impacting on 
ta*hd6Ciaionv;te utilize contract or organic maintenance. 
Beferences to military manpower ceilings were also coded 
in'thia^oategoiy.iair.^v^f., # —-rejjr* ^ 

3^. Vozmal Training — used whenever the addition 
o* deletion of formal training such as technical schools 
was addreoeed iarTflation to the decision to contract for 
or utilize organic maintenance., i^hia category was also 
utilised for possible problem areas ^e; contractor 
face in the area of formalized training requirements. fe 
ckti'gr ;4^. jfcomnSfmeTrOf ^Personnel — the turnover ^ 

fmroe or contractor maintenance personnel addressjd^^ 

"* t ■•if*','* .» • '* * 

relation to the quality of maintenance, informal training 

. iV?rin -, --j a, — ! i . i jj.f w o**aj 

praWtema, or impacting on the deoision of whetheror not 
to eomtract for maintenance. ^ 

' ' - i f ■; *•*,- ' 4’f* *fA% J CtftA *V 
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* ' ; * 5 . c Mo 1 >ll±»iitit)av-^iii f Poree contingency require- 
seats for personnel, linked to requireaentai dCeJr or *s»h ,*< r 4 
restriction* against the use of einulator inOntenance 
pe r e ftteM. ;, M 8 foSc§p requirements for wartime contingencies 
were Ws<P*odoa Wthis category. q«r bm 

6. Flexibility — the flexibility ofmanpower 1 r; 
utilisation during normal operations addressed, in relation 
to tb#4ftiftrfe£b or organic Maintenance options* Sees edS- b? 

7. Other — was coded whenever reference was Made , 
to the general oategory-of manpower and proper categori- 
sation OOUld not be Made in oner of the suboategories. -,<* 

*%$&&& fenrth general area category of "fluppliea* % 
is defined as the responsibilities and impact of the Air 5 , 


force or contractor's supply system on the decision 


TfrfJ 


tether or not to contract for maintenance. Supplies 

uaxorteq *£&&<&& imimibt w'. 




consist of those materials and spare parts necessary to 

" IS )Dh KI Mixo.; $*1*. •>«. 

maintain the flight simulators in operational condition. 

3£ur ttOI eiftj *r©& mm$ 

The specific suboategories were outlined and coded as 

Xui to jsM^srtJt^ri : r^ca ft; h v rAi*»t f«~u i<r 


- nsd lafiw ffcjw «ia^%ttwso^roo oo$e»t ‘»4m ^xtt^aia 

,....>■■ A* , J^Sponsibility — was utilized whenever refer- 
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«roe 994 . 1 * ;* xweo 


•nee mas made to the responsible agent, dir force or 

■: <0 testes Ofq..^A5i a. .* e-todd 

contractor, mho provided the necessary supplies to maim- 

Tfa^r©3al to <epwii smsssteoc e m^o.^^0misa8m ii&ls jCo&jsusb 

tain the flight simulators and the impact of utilising 



maintenance option. : tvboo wv*~4tmi0 .V 

■» . > y 

■ ’ * . . **?.'• > h . 

, , O Mimi » dgp rogp& s frft yheneyaaR reference maa r i 5 

made to thr gMiTi^ category of supplies an&jparQpefc .r-, ^ • 
cmtegcrisatiCh oauldaot be made in one of the wheats- 

•iaj'-fjfc-XM-t use®!#! Orirf a« fwa&t’fceb -si 


oasom 


<3 v *xo3^« r r3'aoo '*£o $$$£ |st 

m *■ oi jton ixo 

on bad been performed 

isfncasf- ft**?-. -ni rSM&setm cadfe, ihils&oo 

and reliable coding could be accomplished , a pilot study 

*/sU4U3> ; : • .. #, XK>i frsHfstge a) sxo&&Xi>y i& 

uiul deeped necessary for the proposed research. IOr the 

m fcffii :^s^: J ti>'- * oifSP 
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existing Air force correspondence and literature tha!$ had 

, ise^A^aw «*aij ’at. ^p# < * * | i s^^l^lssogseiL . J. 4 

been collected concerning the maintenance of flight sisai- 

•it? p.&zc%. d$*. t tocp&a al Ji odJ o^^iapt caw -ooc 

labors mas selected. She sample consisted of letters. 
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reliability figure net the criterion expected for two* 
digit coding. 

The frequency calculations of categories and 

v - .. 3 *%. < i- . 

subcategories were accomplished manually for the pilot 
study. The results of the pilot study are found in 

« c jP *' J l. i r * • '■ * tfihji 

Appendix G. 


Determination of relevant factors of considera- 
tion in deciding whether or not to contract for mainte- 

■ w 

nance requires the establishment of criteria tests. 

* V * ff ^ r-\ * ffi -Jj y J 1. 

Criteria tests were utilized to establish bounds and 

r jtXC- ■ i * ** * 

limits in the determination of which factors would be 
considered relevant. The first criterion, concerning 
general area categories, was that any category with more 
than five percent of the total data coded was considered 
a significant and relevant factor. The second criterion 
to be established concerned the subcategories of "Other." 
An analysis was first made on the items included within 
the category and if a specific item was repeated, a new 
subcategory was established within the respective general 
category. The third criterion, concerning the specific 
level subcategories, also considered any subcategory with 

more than five percent of the general category data coded 
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as sigaificant. Th-t** criterion vu applied after all 
iterations were complete to insure that no subcategorioe 
were absorbed into the "Other” subcat egoiy unnecessarily. 
▲ fourth criterion was necessary within the general areas 
If a significant specific level subcategory contained 
■ore than 25 percent of the data coded for a significant 
general area category, then that specific level sub- 
category was extracted from that general area category. 
Then a new general area category was established by the 
old specific level subcat egoxy. The one exception bo 
this was the subcategory of "Other." It was not deeded 
appropriate bo break this area out as a general category 
of its own since it was not considered as separately 
identifiable from its respective general area. Once 
this was accomplished, a re evaluation took place to 
ascertain which categories were to be considered signifi- 
cant (22:41-2). 


- 1 
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©m objective of this research was to determine 


those factors which should he considered by Air 9oroe 
■onagers in ■wiring the decision of whether or not to 
utilise contractual services for flight simulator main- 
tenance. As described in Chapter 2, the method selected 
for detex«ining these factors was semantic content 
analysis. This chapter, utilising the results of the 
open-end interviews and the criteria tests, breaks out 
the relevant factors for possible use in making trade- 
offs in decision making situations. 

Once the data were coded using the proper cate- 


gorisations , an iterative process was manually performed 


to finally arrive at those categories which appeared most 
relevant. This chapter describes in detail the iterative 
process performed to finally arrive at the relevant 
decision asking factors. For ease of reference a 
synopsis of criteria tests developed in Chapter 2 and 
used for the data analysis is shown in Figure 2. 
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General categories • • • fcbojfceeJWWP 
significant a general area vast 
have had at least five percent ’ ' 
of the total data coded. 

»*" vwqtf x&xbtsp x t «} ■ afcj* 

Bobcat ego ry "Other" ... if two 
or nore specific items were coded 
in "Other" a new subcategory with- 
in the general area was estab- 
lished. 

Subcategories ... for any sub- 
category to be significant it 
must have contained at least 
five percent of the data coded 
within the general area (applied 
after final iteration only;. 


sew general category ... a new 
general category was established 
If a specific subcategory had 25 
percent of the data coded within 
a general area with exception of 
subcategory "Other." 


The data-producing sample, as discussed in Chapter 
2 and shown in Appendix D, provided a total 5^ open-end 
interviews. Vrom these 5h interviews a total of 337 
categorisations were made. The initial results obtained 



frqn the ooded data are ehown by general category ia 

Mbit 1, A* shoe*, *U four initial general categories 

ladies Afrtjs iigtQafea 's i m t/j ' 

in Mfek 1 net tM tin percent criterion teat for 

(I fi r f 

sifiificenoe (criterion teat 1). Vext, a detailed look 

k.mtt *sh . , » '•?>*■. T>*> ' 

atthe "Otktr* subcategefies indicated that a farther 

VTJtQ'SH^ - feJL t v* 

breakout was necessary in accordance with criterion 
test 2. 


? ,> si *u ‘ •' Table 1 

fwboo <; 

General Category Belative frequency Distribution 
so > (Initial) 



Contract 126 37.39 

Simulator Operations 10? 31*73 

Manpower 79 23.44 

Supplies 25 7.42 

Total 337 100.00 


^et+oi^Vithin the "Contract Other" category three data 
item were found to he repeating thus qualifying then 
for a specific subcategory breakout in accordance with 
the seoond criterion teat. The first new suboategoxy 
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lebelei *Award* cor-siated of & total of five data items. 
She "Award" subcstegory concerns the bidding and contract 
award procedures currently in effect. Specifically, 
this category is concerned with the fact that the lowest 
responsive and' responsible bidder under a competitive . : 
procurement will receive the bid normally and concern 
existed in relation to possible shortcuts in an effort 
to reduce costs. The second new subcategory labeled 


"Budgeting 11 consisted of a total of four data items 


The "Budgeting" subcategory relates to the problem 
inherent in the annual appropriation of money within the 
DoD. The subcategory is concerned with possible prob- 
lems in obtaining funds for contractual services on a 
year-to-year basis as the political climate varies. The 
final new subcategory within the "Contract" general 
category is labeled "Contractor Capability." This sub- 
category consisted of two data items. The "Contractors 
Capability" subcategoxy is concerned with the overall 
financial and technical capabilities of a contracting 


l! 


firm to perform the required services in the manner 
dictated by mission requirements. 

The next general category to have added specific 
subcat egorles was "Simulator Operations." Analysis of 
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the "Other* sube&tegoxy indicated that a total of five o... 
near sufcoategories ware required. The first new suh- ^ -&r£ 
category »tAs labeled "Security. " ShiB subcategory con- r 
sisted of a total of four data items. She category is 
defined as the impact on simulator operations or prob- 
lems encountered because of security. Security here was 
in reference to classified material as opposed to 
physical Security. She second new subcategory "Quality 
Control" consisted of a total of two data items. "Quality 
Control” is concerned with haring an adequate quality 
control program to insure quality maintenance under the 

<r 

contract maintenance option. She third addition to the i 
"Simulator Operations" category was "System Complexity. 41 
Shis specific subcategoxy consisted of a total of fire 
data items. "System Complexity u deals with the effect on 
the contract maintenance decision due to the results of 
an analysis of the complexity of the applicable simulator 
system. She fourth subcategory that was added, 

"Operators consisted of a total of three data items. 

Shis sub category was in reference to who would be 
responsible for operating the flight simulators under the 
contract option. Under current operating procedures, 
occasionally the same Air SOrce technician who is 



Le,. f orretint a i ning the simulators!*? f serves as 

K*4& hfH*& ’I ’£>•& k l! 

ahOpemtor. It mss under this type of situation when 

thi? question of who Would operate the system that 

"Operators" was deemed appropriate. The final subcate- 

1 % || 

gory that was added was labeled "Operating Ihvironment." 
This subcategory consisted of a total of three data 


it< 


The concern of this area is with the non- 


combatant nature of flight simulators and the effect this 
fact has upon the decision of whether or not to contract 
Xor n^intenance. 

The final general category to have a subcategory 
added was "Manpower. " An analysis of the "Other" sub- 
cat egbiy indicated that one subcategory heeded to be 

Im u X v J i - ]$' & V ■ i” 1 1 1 

added. The new, subcategory was labeled "Overseas 
Imbalance." This category consisted of a total of four 
data items. This subcategory is concerned with the prob- 
lems inherent in operating simulators located at over- 
seas locations if most or all of the Conus flight simu- 
lators are under the contract option. Bither Air Three 
simulator technicians would operate mostly at overseas 
locations or these overseas locations would also have to 
be plaoed under the contract option. The subcategories 

after completion of the second criterioh test lore shown 

* r | it 

in Table 2. 
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Table 2 

Bubcategory Relative Frequency Distribution 

(Initial) 
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2 (continued) 
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>V -• , -i;'* - 

A a ahqwntnfJable £ "Contract Cost , " H Oontrajct 
Bleadbility , " I "Simulator 

I % ^ \ * ' ■■ j j? 3 i_y 

Personnel , " "Supply Responsibility , " and "Pipeline Blow" 

f ■ ' '■ | i J 

all net the criterion of greater than 25 percent of a 

il 

significant general category (criterion test 4). Addi- 

• j | _ J ] 

tionally, several of the subcategories failed to meet 
the five percent criterion for data coded within a 
general category. These subcategories were retained 
intact since criterion test three would be performed 
after the last iteration. As a result of applying 
criterion test 4 a second iteration was performed with 
the new general category breakout of: 


Contract 
Contract Cost 
Contract lelxLbility 
Simulator Operations 
Simulator Availability 


Manpower 

Acquisition of Personnel 
Supplies 

Supply Responsibility 
Pipeline Blow 




The second iteration of the general category relative 
frequency distribution is presented in Table 5. 

The new general category breakout as Shown in 
Table 3 shows an increase from four general categories 
to ten general categories. This situation was temporary, 
however, due to three categories failing to mSet the 
five percent Significance of criterion test 1* The 
categories of "Supplies," "Supply Responsibility," and 
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0o “ t *^ Wftifeiwa «w 
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11.57 

Oontawit JTUiiMiltT 

40 

11.87 t 

Simiator Operation* , u , 

69 v 

20.40 

j. - kj * < U v ^-Miv 

Siaulator Availability 

■ u *-58 

•• sit. 

Hanpovar 

57 

16.91 

r V , O f, 1 . i “ 

logplaitUm of BarBonael 

2a .... 

6.53 


J<rrcr <)7 r 

1.78 

SopplT BMBCOaU>Ult7 
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Bo*., ev iOTMWa 
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Total 

337 

100.00 
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"Pipeline Slow" were all regrouped into the original 
general category <£upplies M which ►ngidn.WMrt ?the fire S 
percent significance criterion. Once the regrouping 
was accomplished , -the second iteration '-of the 
category relative frequency distribution was h^cota-, 
plished *and is shown in Table 4*~ The explication -of — 
criterion test 4 again indicated that a further breaJf- 

(12 ;.f.K ^ y. 

ing out of new general categories was necessary. The 
subcategories of "Contract Skills." "Schedule flexi- 


bility,^ "formal Training," and "Turnover nr- Personnel" 

% • J - ■ ivv 

all exceeded 25 percent of their general category. 
Additionally, the subcategories of "Supply Responsi- 
bility" and "Pipeline Blow" met the 2$ percent criterion 
test but Since they failed to previously meet the five 
percent significance test for a general category no 
change was made to the "Supplies" general category and 
sub categories. 


After completing the criteria tests in the 
second iteration a total of 12 general categories 


the third iteration were: "Skills , " "Schedule Flexi- 
bility, " "Formal Training" and "Turnover of Personnel 
The general category relative frequency distribution 



Table 4 (Continued) 
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Table 4 (Continued) 




for the third iteration 1 b show), in Table 5. Evaluatio: 

‘ ' ‘ | ©•' aOpQp ,Q. j »-:SVJk: f j 

of these general categories shewed that "Formal Train- 

i }" ’ -'.V &V. . f SL fJ ' 'i™'* £t Jx l olfcl? II 

ing" and "Turnover of Personnel" did not meet the five 

percent test for significance for a general category 
(criterion, test 1) and were regrouped under the general 
category of "Manpower," retaining their identity as a 
subcategory. A third iteration on the relative 

(.1 V*f' . - f V. JU> ! c, i .;C 3 || 

frequency distribution was then accomplished and is 

" . 

presented in Table 6. 


in Table 


"Award" which was broken out as a general category. 

The second one was "Contract Other" which was not broken 


out as a separate category in accordance with the fourth 
criterion test concerning "Other" subcategories. 

The revised list of general categories is pre- 
sented in Table 7. The revised set of general categories 
contained 11 general categories with the one addition of 


xuxt) new oaoeguxy uxCi uuo pxvve uO uo aXyii.i X 


cant under the five percent of total data items criterion 





Table 5 

General Category Relative Frequency Distribution 

(3rd Iteration) 


General 

Category 

Absolute 

Frequency 

Relative 

Contract 

18 

V «' 

5-34 

Contract Coat 

39 

11.57 

Contract Flexibility 

40 

#y\ 

lft.87 

d C<1 

tucLils 

Simulator Operations 

c-y 

45 

13.35 ' 

Schedule Flexibility 

24 

j $ y. 12 if§ 

Simulator Availability 

38 

1^.28 mo 

Manpower 

26 


Formal Training 

16 

4.75 

Turnover of Personnel 

15 

4.45 

Acquisition of Personnel 

22 

6.53 

Supplies 

-2 & 

7.42 

Total 

337 

100.00 
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General Category Relative frequency Distribution 

(4th Iteration) 


General 

Category 


Absolute 

Frequency 


Relative 

(Percent^ 


Contract 
Contract Award 
Contract Cost 
Contract flexibility 
Skills 

Simulator Operations 
Schedule flexibility 
Simulator Availability 
Manpower 

Acquisition of Personnel 
Supplies 
Total 


3.86 

1.48 

11.57 


on 
i i 


8.61 

13.35 

7.12 

11.28 

16.91 

6.53 


100.00 
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test (criterion test 1) and therefore was placed again 

under the general category "Contract.” Since "Award" 

~ -r;> 

was the only' subcategory eligible under the criterion 
test”4^t<p^ a general category and it proved 

insiginif leant , then the Indication was that all itera- 
tions were complete. The only step remaining was to 
apply the five percent significance test of the respec- 
tive general categories to the subcategories (criterion 
test 3). 

As shown in Table 6, the only subcategory to 

• • 

prove insignificant within its respective general cate- 

- £ f ^ ^ r ‘ ' , 

gory was "Quality Control." As a result of having a 
relative frequency less than five percent, the data 
items contained in "Quality Control" were placed in the 
"Other" subcategory. 

As a result of completing all the criteria 
testing on the data, a final listing of relevant decision 
making factors was obtained and is presented in Table 8. 

, --*1 f r » * H . m v i - rV~ r'j ir'n -| i f ■ mr '■ .rii ■< ' . 

The final listing for the specific subcategories is pre- 
sented in Table 9. 


yfridingg 

The use of semantic content analysis did permit 
an identification of relevant decision making factors. 







(Pinal) 


General 

Absolute jSS 

Category 

^frequency 'p^, 


Contract 

*r-\ f,«v , , > I ' 

^ h t I 

Contract Coat 

18 

% U s+z* *™ 

o ■ 

5.24 

# g ll I 

39 

11.57 

Contract flexibility 

40 

11.87 

(I " 

arms 

29 

e.nr) 

Simulator Operations 

45 

13.35 

Schedule flexibility 

24 

r | 

7.12 

Simulator Availability 

38 

11.28 

Manpower 

57 

16.91 

Acquisition of Personnel 

22 

6.53 

Supplies 

- 2 . 

7.42 
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The roar general categories of "Contract "Simulator 

Operations," "Manpower," and "Supplies" that were estab- 

■ ■ Efspi ‘ ... 

lished a priori all withstood the criterion test applied 

‘ Ify ncl$s& ';xrp>A <•. ' ' 5 ' 

for a test of significance. These four general categories 
remained during each successive iteration while new 
general categories Mere added or deleted during succes- 
sive iterations until the final listing was obtained. 

Table 8, page 65* 

The subcategories established a priori within 
eaCh respective general category likewise withstood the 
appropriate criterion test with six subcategories even- 
tually being raised to the level of general category. 
Within the original general category of "Contract," the 
subcategories of "Cost," "Flexibility," and ^Skills" all 
qualified for general categorisation. Under the general 
category of "Simulator Operations," the subcategories of 
"Schedule Flexibility" and "Simulator Availability" met 
the general categorization requirement. The general 
category of "Manpower" had only one subcategory to be 
upgraded, that of "Acquisition of Personnel." In the 
general category of "Supplies" no subcategory was able to 






- 


brought the general category listing to ten. They were: 

1. Contract 6. Schedule Flexibility 

2. Contract Cost 7- Simulator Availability 

3. Contract Flexibility 8. Manpower 

4. Skills 9. Acquisition of Personnel 

5. Simulator Operations 10. Supplies 

After the data were initially coded an analysis 
into the subcategories of "Other" was accomplished to 
determine if any new subcategories could be established. 

The findings from this analysis were that nine new sub- 
categories could be established because of applying cri- 
terion test 2. The new subcategories that were established 
within the respective general categories are listed below. 


General Category 
Contract 

Simulator Operations 


Manpower 


Subcategory 

Award 

Budgeting 

Contractor Capability 

Security 
Quality Control 
System Complexity 
Operators 

Operating Environment 
Overseas Imbalance 


During the successive iterations the only new 
subcategoxy that was considered for general categoriza- 
tion was "Award." In the last iteration "Award" failed 


to uuiupjL'xoc aj.vg 'percent of ~nc 
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distribution and was reclassified as a subcategoxy of 
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"Contract . " Also, during the final iterative process, 
criterion test 3 was applied to the subcategories and 
only one, "Quality Control," failed the five percent 
significance test, therefore, its data items were included 
into the subcategory of "Other" for the final sub cate- 
gory listing. As a result, of the nine subcategories 
established, eight remained after the final iteration. 

After the final iteration was accomplished and 
the listing for general and subcategories was finalized, 
a reevaluation of the data items which comprised "Other", a 
subcategory of "Contract" was made since it had 38.89 
percent of the items remaining within "Contract." It 
was reaffirmed that no coded items in this subcategory 
could be linked to a specific subcategory of "Contract" 
or qualified for creation of a new subcategory. The 
subcategories of "Other" for "Simulator Operations," 
"Manpower" and "Supplies" were not greater than 25 per- 
cent of their respective category and a further detailed 
evaluation of its component parts was not considered 
meaningful. 

In summary, a total of ten factors appear to be 
"under the sctsblishod crit6ris tjka 

findings show the percentile range of the factors to be 
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from 5.24- for "Contract" to 16.91 for "Manpower" with the 
balance of the factors within these two extremes. Figure 
3 (Relative Frequency Distributions) presents a graphic 
portrayal of the findings for the general categories and 

Figure 4 (Relevant Decision Making Factors) provides a 

' 

final listing of the relevant decision making factors. 

It is this final listing of factors that provided the 
basis upon which the conclusions and recommendations were 
made in Chapter 4. 
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Simulator Operations 
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System Complexity 


Mobilization 
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Chapter 4 
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Overview 

This chapter presents conclusions drawn from the 

ih&yx* -' %$W $&■&.£:- $$&iXp&hA * # r* 

findings in the data analysis along with corollary find- 

*; f £*&■ <?$ ' $w©jtirx $ in i 

ings and associated conclusions collected throughout the 

thtjyi: 1-1 •■'cl ; isig fojsd £kc-'6 #( '■ -ttc' - rfoi 

research process. In addition to the conclusions, 

recommendations on two possible uses for the relevant 

• ■ • • - * f- jf < §• ' 

factors identified and recommendations for future research 

t si p'O.- X r ,r 'vS k T C • - - ; a*Xs'ZJ$-0 2 

efforts are included. The conclusions of this research 

are based solely upon the results of the data producing 

£<» I qfcijste Ion 

sample (Appendix D) and the assumptions presented in this 

' &$<£&&$ f sits# Sossisso :*rs*aa'e , rf>&a 

chapter. The recommendations, while based upon the results 

of the research itself , were derived through the imp res- 

' ♦ 

sions of the researchers on areas they felt potential 
existed for future improvements and applications. The 
corollary findings and conclusions, while not derived 
through the basic research methodology, sire based upon 
observations, responses, and impressions obtained by the 
researchers while conducting the open-end interviews and 
numerous contacts with flight simulator operations and 





maintenance* These findings are based upon the 
researcher's perceptions of the current feelings about 

contract support of simulator maint e na n ce. 

, „ .... 

Summary of Assumptions 

. 3Z: /■ .. i . v - * .» * 'J i ’ * • f y ■ 

1. Adequate data were gathered in open-end 


interviews to determine the relevant factors of consid- 



2. The data gathered through the literature 
search and open-end interviews generally reflect the 


views of the Air Force maintenance and management person 
nel sampled on relevant factors to be considered in 

addressing contract maintenance of flight simulators. 

- eHsi' xroqu- ■■ 3 oiv •>;■}•. ad®- 

3. Factors other than cost are relevant con- 

-i ' ri.ri. c-.. v . c'x u "... •' 1 ' ' • ' ; • 

siderations in determining whether or not to contract 

for maintenance. 

4-. The samples taken were adequate to determine 
the relevant factors of consideration for contract 
maintenance. 


Summary of Limitations 

i- The interview sampling plan was limited by 
time constraints and limited funds for travel. 




2. The problems with the interpretive ability of 
the researchers affected the reliability of the ^pen-end 
interview analysis. 


•3^ 
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3. With extremely limited Air Force experience 




in contract maintenance of flight simulators, the current 


views of Air Force personnel on relevant factors are 
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highly opinionated without the backing of operational 

experience. 

. 

4. Findings of the research cannot be generalized 
outside the sample of Air Force flight simulator mainte- 



nance and management personnel used for the research. 


a 


5. As a consequence of the researchers TDY time 
constraints at each base, the responses to the open-end 

interview question were restricted in the time available 

' 

to answer the question. 
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Conclusions 

. •• - x ‘ v * . .cL- * 

The objective of this research effort was to 
identify relevant factors for Air Force managers to 

♦** ’ * - • • * ' j , J * j j. : „ ■ 

consider when addressing the issue of whether to contract 


■' . <XXrl' . Ju t. 
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for maintenance or retain an organic maintenance capa- 

, 


bility at the organizational and intermediate level on 


Air Force flight simulators. The identification of 
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relevant factors was achieved through the use of 
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semantic quutent analysis. The use of these factors which 
can he considered as "cost drivers” should assist mainte- 
nance managers at all levels in making a realistic assess- 

* V ' ■ . . * *'• *'* K - \ • r? ‘ •' ' r3’*/ 

ment of the contract maintenance question and enabling 
tradeoffs to be made between decision variables until an 
acceptable solution is reached. The factors that have 
been identified are the result of only 54- open-end inter- 
views and should not be generalized to the Air Force as 
a whole. Additionally t these factors should not be con- 
strued as the only factors that need to be considered 



when faced with the contract maintenance decision. Since 
no relative weight scheme was developed, only conjecture 
can be applied as to which is the "most important" or 
which is the "least." Figure 5, Comparison of Current 
CUB Exceptions with Identified Factors, does provide a 
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means of assessing the relative importance of the identi- 
fied decision making factors as perceived strictly through 
a look at the frequencies. The OMB Circular A-76 excep- 
tions do not cany any weighting as to their relative 


importance. Additionally, these exceptions are broad in 
scope and deal with contract maintenance on a grand 
scale cm opposed to the specificity of the identified 

py! ' ,-p * '« i *■' ' ! i ; J* r A # .Jpt 

decision making factors. While there is overlapping 
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(1) Procurement of a product or service from a 
commercial source would disrupt or delay an agency’s 
program. 

(2) The government must operate an industrial 
activity for purposes of combat support, for 
retraining of military personnel, or to maintain or 
strengthen mobilization readiness. 

(3) A satisfactory commercial source is not 
available and cannot be developed in time to provide 
a product or service when it is needed. 

(A) The product or service is available from 
another Federal agency. 

(5) Procurement of a product or service from a 
commercial source will result in a higher cost to 
the government [12]. 

Identified Relevant Decision Making Factors : 


Manpower 

Simulator Operations 
Contract Flexibility 
Contract Cost 
Simulator Availability 
Skills 
Supplies 

Schedule Flexibility 
Acquisition of Personnel 
Contract 


Comparison of Current 0MB Except ions 
With Identified Factors 



between the exceptions and decision making factors, the 
latter are tailored more to the specific case of simu- 

' * T3 1 ^ 012,63 r* (ff; T.c ''lb* 1 >’ ) > 1 ' *' \ ; . '•* *; r. dti O f Z ~ 

lator maintenance could possibly better handle prob- 
lems inherent in simulator maintenance operations. 

The importance of this research was in that a 
contribution was made to the body of knowledge. Rele- 
vant decision making factors are now available upon 
which managers can build some type of decision making 
apparatus to facilitate future decision making processes. 

Corollary Findings and Conclusions 

While conducting the open-end interviews, certain 
feelings were perceived during the discussions which 
were not reported but perhaps worthy of some future con- 
sideration. The personnel at the bases visited were for 
the most part extremely cooperative and willing to help. 
The ATD branch chiefs were extremely proud of their 
respective facilities and demonstrated a high degree of 
professionalism in taking as objective a view of the 
subject as possible. A point that should be recognized 
is that the maintenance personnel interviewed were Air 
Force "blue suiters." This coupled with the fact that 
they were participating in a research area which is 



sensitive and could be perceived as having the potential 
of eliminating their career field , could have had a pro- 
found impact upon their responses. 

A definite awareness was perceived among senior 
non-commissioned officers (NCO) interviewed on matters 
relating to simulation. They were clearly attuned to the 
contemporary issues facing the ATD branches at the unit 
level. A definite interest existed concerning the Air 
Force programs to modernize flight simulation systems and 
in advanced simulation techniques in general. 

As the NCOs were up-to-date on contemporary issues, 
the contract maintenance question was no exception. While 
no valence (positive or negative) was assigned to the 
factors through the coding schematic, the interview 
responses for the majority of personnel appeared to 
reflect a negative view toward contractual services. 

This can partially be attributed to the f ear of possible 
elimination of their career field and an infringement 
into their "unique" area of expertise. In support of 
this contention, the researchers perceived a strong 
feeling of professionalism and pride to exist among the 

-*-• i j JL. X. A A 4 AM A 
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While this research did not address which method 
(contract or organic) was most advantageous, a perceived 
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general impression exists which favored organic maintenance. 
The issue of using contract maintenance generated some 
negative comments during the research effort and some 
personnel were reluctant to discuss the issue, especially 
from a Justification of organic maintenance standpoint. 

Some advocated having the burden of Justification placed 
on the contractor to show how the contractor can do the 
Joh superior to the "blue suiter." Additionally, some 
resistance was found with senior Air Force managers due 
to the highly emotional nature of the subject and the 

fear of re stilting adverse reactions. Also, during the 

* 

data collection phase, several instances occurred when 
individuals approached on the subject, were quick to 
highlight failures from previous contract maintenance 
attempts, ignoring any known successful contract mainte- 
nance efforts. These are Just a few examples of apparent 
sentiments that exist. With such strong sentiments 
existing, it will be difficult for the Air Force to 
objectively decide on which method will minimize cost and 
maximize effectiveness. 

Aside from the areas of pride, professionalism, 
ana negauism "coward contract maiuieiiemue, discussion 
with maintenance personnel also indicated that the issue 
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The addition of the six newly created general categories 




of contract maintenance on flight simulators has come up 
in a cyclic fashion. Along this line perhaps the Air 
Force needs to make a decision once and for all on what 
the maintenance concept should he. This option, however, 
is not in consonance with the current Air Force manage- 
ment policy of deciding on a case-by-case basis as to 
what the maintenance concept will be (37). 

Recommendations 

While the object of this research was to identify 
relevant decision making factors there is more that can 
be done in facilitating the decision making process. 

The development of these factors was only the first step 
toward resolving a manager's dilemma as to the proper 
decision to make. The factors as they stand alone do not 
provide the functional tool necessary to meet a manager's 
needs. It will be necessary for decision makers to take 
these factors and develop some type of decision making 
apparatus. There are many ways in which these factors 
could be utilized, however, the researchers feel that 
there are two strong possibilities that stand out among 
others. The first possibility is that a "decision tree" 
could possibly be developed similar to the AFLC "decision 
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flMMWTPft Dpc^^ta, Peed: 

•gcn**r , ?/c^urOier ; ' tu?*r. 


Minutes of Meetings 


Staff Summary Sheets/Ctoanand/Teim 
of Interest and Briefing . . . 

Study/Ooncept Papex * v . 4 . 
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Air Bonce Messages ■ • ^ .. T- 
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Specific Mating ; 


(1 ) Contract Maintenance for Air Force Plight/ 
Aircrew Simulators , Prom Lieutenant General John V. 
Eoberts , Commander, ATC to HQ USAF/LG, 23 January 1976. 

(2) Maintenance Options for Plight Simulators, 
Proa Brigadier General Benton K. Partin, Deputy for 
Systems, aa ASD to AJLC/AQ, 11 June 1976* 

(3) Maintenance of Plight Simulators, PTom 

‘ “ ~ ' Sylvester, Vice Oonaander ASD 


Major General George H. 
to APBC/CV, d My 1976 


(4) Support of F-15 Simulator at Langley, Prom 
Lieutenant General James T* Stewart , Commander ASD to 
Lieutenant GeneralSenf oxd E. Meats, Vice Commander IAO|- 


14 July 1976. - 

(9) Support Concept for Simulators , Prom > 1 , 
Lieutenant Colonel Charles O. Coogan, Deputy for Bea&L 
ness Development/APALD to Simulator system Program *'* 
Office/ASD, 13 August 1976* 
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(?) Maintenance of Jl^^nE0j»ilatoi» j krom '^ 
Lieutenant General Geoixe Shades, Vice Cosmanflar AJLC . ■ 
to HiSk?/ CV, 23 August 19^5. 

(8) Maintenance of flight Simulators , from 
Lieutenant General Joh&jrr/flenSe^ Comnanaer MAC ,t> 

to AlfiO/Oy,, 3P P* W6 life v;sa^::T to 

• /* 

>.*J* . (9X Maintenance pf Plight iUSnlators. from J 

Lieutenant General Janes H. Seek, Vice Commander SAG 
to Lieutenant, General, Boberfc I. , Marsh, Vice Commander .3 
HOC, T5 September H976. 
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(10) Maintenance of flight Simulators, from 
Lieutenant General Sanford K. Moats, Vica CcHanander s<8. 
fiC to AJSO/CV, S October 1976, 

(11) Maintenance of XL 
Major General Bober*;** Boslnra. 
to assg/Cs, 


it Simulators, from 
ii Vice Commander AflD 


Aeronautical Qrstem* Division, Vright-Patt arson 
Ohio, 90 July 1976. 


dfltt- ' M 


W& £ f ‘ ^ 


, . . . . ... 





‘•v|- * t ‘ 

! 18 l! 




(1 ) Air Training Co— irmfl , Item of Intereet, 
MAJCGR Aircrew Simulator Training Conference, Bandolph 
APB, Tex—, 11 December 1975. 


(2) Air Training Co— umd, Staff Summary, 
Contract Maintenance flight /Aircrew Simulators , Bandolph 
ABB, Texas, 13 January 1976. 

(3) Air Training Co— land, Item of Interest, 
Contract Maintenance for AP fli&$it /Aircrew Sinulators , 
Bandolph AJB, Texas, 15 March 1976. 


(4) Briefing, Trend Towards Civilian Maintenance, 
Simulator Advisory Croup Meeting, Wright-Patterson A1B, 
Ohio, 20-22 July 1976. 




(1) Cost of Government Vs Contractor Maintenance 
of Training Devices, Ogden Air Logistics Center. Hill 
AJB, Utah, undated. Also referred to as the "Hill Study.” 

(2) White Paper on Blight Simulator Support, 
Simulator Systems Program Office, Vright-Phtterson AJB, 
Ohio, undated. 


e. Messages 

(1) Logistics Support for Training Devices, 
from Directorate of MSteriiOL Management, Bill APB, 
Utah, to Simulator Systems Program Office, Vrlgfat- 
Battereon AXB, Ohio, 29 July 1976. 

(2) Maintenance Concepts for Simulators , Prom 
Directorate of Material Management, Mil AJB, Utah to 

AJLC, 21 September 1976. 
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% BuddL, Richard V. , Robert K. Thorp. and Lewis Douche* 
Content imOyff i f of Co— ml cations > Raw York: 


Chin, Lieutenant Colonel lei tfc R. , TJBAF. "Aircrew 
Training Cost Tarsus lull Mission Simulators." 
Dnroblished research report Ho. 4533, dir War 
Co liege, Maxwell APB, Alabama, 1972. 

•Contract Services: 0MB Proposes Sharp Rise in Cost 
factors on Retirement Insurance for Cost 


9* Mart* Lieutenant Colonel Gerald V«, USA*. Chief, 

Aircrew Training Devices Branch, 3) SAC, Offutt 
AIR* Mebxasfka* Rumerous telephone interviews 
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Muader Air Training firnnil Letter, subject: 
Contract Maintenance for II flif^/Airerew 
ttinlatore, to aQABAF/LG, 23 January 1976. 
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